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Objective: To develop and evaluate a storytelling communication facilitation tool designed to help parents overcome
barriers to discussing a complex multisystem genetic diagnosis with their affected children, using 22q11.2 deletion
syndrome (22q11DS) as an exemplar condition.
Methods: A story telling communication facilitation tool (SCFT), entitled 22q and Me, was developed for a target audi-
ence of children with 22q11DS aged 9 to 12. The SCFT was evaluated by 14 parents to assess usability and utility by
comparing responses to survey questions before and after viewing the SCFT, using a Likert scale.
Results: After viewing 22q and Me, parents reported that barriers to discussion were mitigated. Participants indicated
they felt more comfortable and better prepared to talk to their children about 22q11DS and worried less that the diag-
nosis would affect their children’s self-esteem. Parents described 22q and Me as engaging and able to address parental
concerns.
Conclusion: 22q andMewas found to be an effective tool for increasing parental comfort and ability to talk to their chil-
dren about their diagnosis of 22q11DS.
Innovation: This novel storytelling communication facilitation tool can serve as a model for the development of other
educational tools geared at facilitating disclosure and discussion of other genetic conditions.
1. Introduction

Numerous research studies have documented that parents of children
with genetic conditions facemany challengeswhendisclosing the diagnosis
to their children [1-8]. Several common barriers have been reported across
diverse genetic conditions, including concerns about: sharing information
at a developmentally appropriate level, what language to use, causing
fear or anxiety in the child, negatively impacting self-esteem, or the child
using their diagnosis as an excuse for not attempting to overcome
challenges [1-8].

Many parents note a lack of adequate support fromhealthcare providers
in speaking with their children about their condition, and expressed a need
for resources to help themwith the disclosure discussions [1,9,10]. The use
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of aids, such as pictures or books, has been shown to be valuable in commu-
nicating information about genetics to children [1]. Content, organization,
appearance, and writing style of the material are important features that
impact a child’s engagement and understanding [11]. While many written
resources on genetics exist, over the last decade, there has been an increase
in the use of multimedia and computer education modules. Many studies
have described the successful use of multimedia tools as a vector for patient
education, including the education of children with intellectual disabilities
[12-18]. Advantages of using online educational tools include the individ-
ual’s ability to access information when they choose, the opportunity to
do so on multiple occasions if necessary, and the freedom to proceed at
one’s own pace [19,20]. Parents of children with complex genetic diagno-
ses have a variety of resources available to help them navigate various
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Fig. 1. A framework for developing a storytelling communication facilitation tool
that can be generalized for any complex genetic condition. *Due to time and
resource constraints, audio was not included in our SCFT.
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aspects of their child’s condition throughout different developmental ages.
Much of this information is readily accessible on reputable websites
devoted to providing information on genetic conditions. However, parents
have indicated the need for specific resources to support disclosure
conversations with their children, and there is limited information on
the development and evaluation of tools designed to facilitate these
conversations [1,4-6,10].

22q11.2 Deletion syndrome (22q11DS) is one such genetic condition. It
is caused by a heterozygous deletion at 22q11.2 and is the most common
human microdeletion disorder, with an incidence of approximately 1 in
2000 births [21-23]. It is a multisystem disorder with medical and
neurodevelopmental features that vary widely between individuals [21].
Some of the most common features include congenital heart defects, immu-
nodeficiency, developmental delay, learning difficulties, intellectual dis-
ability, and increased incidence of psychiatric disorders [21]. One study
which ascertained parents’ experiences disclosing the diagnosis of
22q11DS to their children identified similar challenges around disclosure
that have been identified for other genetic conditions [10].

This study aimed to address the barriers identified by parents that hin-
der such conversations by:

1) Developing a storytelling communication facilitation tool (SCFT) specif-
ically designed to help facilitate communication between parents and
children regarding the child’s genetic diagnosis, using 22q11DS as a
model condition.

2) Evaluating the SCFT’s effectiveness as a communication tool for helping
parents feel better equipped to discuss their children’s genetic condition
with them.

2. Methods

2.1. SCFT development

The SCFT, titled 22q and Mewas developed by a teamwith expertise in
22q11DS, illustration, and multimedia production and editing. The SCFT
was designed to target barriers to disclosure previously identified in the lit-
erature [1-8,10]. Additionally, we solicited input from parents of children
with 22q11DS who attended the 7th Annual 22q at the Zoo International
Awareness Day at the Toronto Zoo in June 2018. Seven parents provided
written responses to open-ended questions about challenges they faced
when speaking to their child about 22q11DS. The topics that parents men-
tioned reflected those previously reported in the literature including con-
cerns with how to explain features of the condition and using the
diagnosis as an excuse for not attempting to overcome challenges.

A script for the SCFT was developed by the lead researcher and re-
viewed by the co-authors (CC, AS), genetic counsellors with expertise in
22q11DS. The script follows onemain characterwho shares his personal ex-
perience of living with 22q11DS and introduces his friends, who also have
22q11DS, to highlight the variability of the condition and model self-
acceptance through a strengths-based lens. The topics in the script aimed
to address the barriers previously identified by parents in the literature.
The script is divided into five sections, reflecting various aspects of a child’s
life frequently impacted by having a genetic syndrome, ascertained from
the literature and clinical experience. The first section, titled ‘What is
22q?’ provides background information on the genetics of 22q11DS. ‘Grow-
ing up with 22q’ addresses some of the main clinical features of 22q11DS.
‘22q and school’ focuses on challenges that individuals with 22q11DS may
experience at school, while ‘22q and friends’ addresses bullying and social
aspects of 22q11DS. Lastly, ‘More than 22q’ emphasizes that individuals
with 22q11DS are not defined by their diagnosis and highlights character-
istics unrelated to their diagnosis.

The artwork and animation were developed in Adobe Animate and de-
signed to include diverse characters, with regards to ethnicity and gender,
in settings easily recognized by children. The script was reviewed and
edited by a managing editor and multimedia producer from the children’s
health educational website AboutKidsHealth, where the SCFT was hosted.
2

Given the wide variability in cognitive profiles of children with 22q11DS,
ranging from learning difficulties to mild–moderate intellectual disability
[21], the review and editing process helped to ensure the language was ap-
propriate for the target audience. A graphic of the components of the SCFT
can be found in Fig. 1.

2.2. Participants

Study participants included parents of children with 22q11DS from 9 to
12 years of age, who were proficient in English. Parents, subsequently re-
ferred to as study participants, were recruited from the 22q11DS Clinic pa-
tient registry at The Hospital for Sick Children in Toronto via email, and
through an advertisement at the Annual 22q11.2 Family Conference held
at The Hospital for Sick Children in November 2018. A recruitment notice
was also posted on three websites, including The International 22q11.2
Foundation Inc, the 22q11.2 Society, and the Deletion 22q Support Group
on Facebook. Individuals who provided input at the Toronto Zoo were
not included as study participants. Exclusion criteria included parents
who also had a diagnosis of 22q11DS. Informed consent was obtained for
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research participants through protocols approved by the Research Ethics
Board of The Hospital for Sick Children (REB #1000061163).

Participants received a link to survey 1 and to 22q and Me with instruc-
tions to complete the first survey prior to viewing the SCFT. Participants
were required to complete an electronic consent form prior to beginning
survey 1. Participants received a link to survey 2 one week after completing
survey 1.

2.3. Survey development and structure

The usability and utility of the SCFT, including the effectiveness of the
tool in targeting the barriers identified in the literature, were assessed
using a quantitative, survey-based approach. Survey development was
guided by Genetic Counseling Research: A Practical Guide [24]. Questions fo-
cused on barriers identified in the literature. Participants completed two
surveys, one prior to using the SCFT (survey 1), and one after (survey 2).
The purpose of survey 1 was to identify parental perspectives regarding
their level of comfort, preparedness and perceived barriers impacting dis-
closure, as well as timing and content of prior disclosures/discussions.
The responses were entered using a Likert scale from 0 to 10, with 0 repre-
senting strongly disagree and 10 representing strongly agree. Survey 1 also
solicited demographic questions, including information on the child’s aca-
demic abilities and comorbidities. Survey 2 sought to assess any changes
to responses after viewing the SCFT. There were 10 questions on survey 1
which were either forward- or reverse-coded, eight of which were included
on survey 2. Both forward- and reverse-coded questions were used to assess
a wider breadth of opinions from the participants by using words with both
positive (i.e. ‘prepared’) and negative (i.e. ‘struggle’) connotations.
Forward-coded questions refer to those where a higher number on the
Likert scale indicates less worry or struggle. For reverse-coded questions,
a high number on the Likert scale indicates more worry or struggle.
Table 1
Examples of barriers addressed in 22q and Me and accompanying survey questions.

Barrier How barrier was addressed in 22q and Me

Knowing how to explain 22q11DS

Child using 22q11DS as an excuse

Child feeling different because of
22q11DS

3

Table 1 provides three examples of survey questions designed to target spe-
cific barriers. Survey 2 also included a number of questions soliciting feed-
back on the SCFT in both Likert and open-ended format. The open-ended
questions were designed to obtain parental feedback on the tool to provide
direction on enhancements for future iterations. Qualitiative analysis was
not performed.

2.4. Data collection

Study data were collected and managed using REDCap electronic data
capture tools hosted at The Hospital for Sick Children [25]. REDCap (Re-
search Electronic Data Capture) is a secure, web-based application designed
to support data capture for research studies, providing: 1) an intuitive inter-
face for validated data entry; 2) audit trails for tracking data manipulation
and export procedures; 3) automated export procedures for seamless data
downloads to common statistical packages; and 4) procedures for
importing data from external sources.

2.5. Statistical analysis

Statistical analysis was conducted using the IBM SPSS statistical soft-
ware. Normality of the variables was assessed using the Shapiro-Wilk Test.

2.5.1. Likert scale association analysis
To assess differences between Likert scale responses, Friedman’s Test

was used to obtain a Mean Rank to identify areas where many individuals
either strongly agreed or disagreed. To assess association between Likert re-
sponses and categorical grouping variables, Kruskal-Wallis H Test and Chi-
Square Test of Association were utilized. Spearman’s Correlation was used
to compare the demographics to the Likert responses assessing barriers to
discussion.
Survey question

I struggle knowing what words to use when describing 22q11DS to my child.

I worry that my child will use 22q11DS as an excuse for not attempting to
overcome challenges.

I worry that knowing about 22q11DS will make my child feel different.



Table 2
Demographics.

Characteristic Frequency

Survey 1 (n = 20)
Age (grade equivalent)
9 years (grade 4) 4
10 years (grade 5) 4
11 years (grade 6) 7

12 years (grade 7) 5
Working grade level
Grade 1 1
Grade 2 5
Grade 3 3
Grade 4 4
Grade 5 2
Grade 6 4
No value provided 1

Difference between expected and working
grade
0 grades 4
1 grade 4
2 grade 5
3 grade 2
4 grade 3
5 grade 1
No value 1

Age diagnosed with 22q11DS Median: 3 years
Range: prenatal (n = 2) to 11.5
years

Age when first discussed 22q11DS Mean: 7.1 years
Range: 3 to 11.5 years

Time between diagnosis and first discussion Median: 2.7 years
Range: 0 to 10 years

Informed child about 22q11DS All responses; maximum
informationa

Nothing 1; 1
That they have some health concerns 7; 3
The name of their condition (22q11DS) 7; 1
That their health problems are part of
22q11DS

15; 15

Diagnosis of learning disability
Yes 14b

No 6
Diagnosis of Autism Spectrum Disorder
Yes 2
No 17

Comorbidity
Yes 6c

No 14
Survey 2 (n = 14)

Who view the module with child
Mother 13
Father 1
Other 2d

Child was not present 0

Notes: aFirst number includes responses where multiple options were selected, and
second number includes only the highest level of information that was chosen.
bDiagnoses of learning disabilities were primarily made by psychologists.
cComorbidities include: Trisomy X, hearing loss, Incontinentia Pigmenti, cerebral
cavernous malformation, 16q23.1 duplication, Autism Spectrum Disorder, Disrup-
tive Mood Dysregulation Disorder, seizures, and immune deficiency. dOther indi-
viduals present include: grandmother, brother.
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2.5.2. Survey 1 and 2 comparison
Differences between individual Likert responses of surveys 1 and 2were

compared using a Sign Test. To assess impact of the SCFT, a score difference
was calculated between the survey scores. This score difference was
compared with neutral, indicating no change, using One Sample T-Test
for normal distribution, and One Sample Wilcoxon-Signed Rank Test for
non-normal distribution. These were conducted as both two-tailed and
one-tailed tests.

2.5.3. SCFT feedback responses
The Kruskal-Wallis Test was used to compare the level of information

disclosed to the child against the Likert responses of the questions that
targeted feedback for the SCFT. Responses to the feedback Likert questions
were compared to neutral using a One Sample T-Test and One Sample
Wilcoxon-Signed Rank Tests for normal and non-normal variables respec-
tively, using both two-tail and one-tail approaches.

2.5.4. Post-hoc analysis
Post-hoc analysis was done to assess the Likert responses of individuals

who had reported high confidence on survey 1, i.e. 9 or 10 on forward-
coded variables and 0 or 1 on reverse-coded variables. A Two Sample T-
Test was used for normally distributed variables, and Independent Sample
Median Test was used for non-normally distributed variables. The re-
sponses of surveys 1 and 2 were compared between these individuals and
those who did not indicate high confidence on survey 1.

3. Results

The following results demonstrate how the SCFT we developed and
evaluated was able to successfully assist parents in having a discussion
with their children about their genetic diagnosis.

3.1. Background information on children of participants

Of the 33 individuals who were recruited into the study, 20 participants
completed survey 1 (61%), and 14 participants completed both surveys
(42%). The demographics of participants can be found in Table 2. Parents
took an average 2.7 years from the time of diagnosis to disclose information
about the diagnosis to their child, with a range of 0 to 10 years. The mean
age of disclosure was 7 years. Disclosure ranged from discussing syndrome-
associated symptoms in a general manner to specifically providing the
name of the condition.

3.2. Responses to barriers

Analysis of the data from survey 1 using Friedman’s Test identified sig-
nificant differences in overall distribution among the forward- and reverse-
coded questions (p=0.02 and 0.016 respectively). However due to limited
sample size, post-hoc analysis to discern the ranking of the questions was
not significant. According to the means and medians of survey 1
(Table 3), most individuals agreed or strongly agreed with feeling comfort-
able and prepared to talk to their children about 22q11DS, and being able
to explain the condition (i.e. the forward-coded questions). Responses to
the reverse-coded questions revealed that individuals were most concerned
about the diagnosis affecting their children’s self-esteem (mean rank: 4.25),
making them feel different (mean rank: 3.88), and not knowing how much
information to provide when discussing the diagnosis (mean rank: 3.83).
There were no significant overall differences in distribution of Likert
responses for either forward- or reverse-coded questions for survey 2
(p > 0.05).

Responses to the eight questions common to both surveys 1 and 2 were
compared to determine if use of the SCFT impacted parents’ level of com-
fort, preparedness and perceived barriers with respect to disclosure (n =
14). Direct comparison of responses using Sign Test indicated no significant
differences (p > 0.05). To assess if the change in scores between survey
Likert scales was different than 0, One Sample T-Test and Wilcoxon-
4

Signed Rank Test was conducted on the calculated difference (i.e., survey
2 Likert minus survey 1 Likert scores) against hypothesized difference
value of 0. While no significant differences were found for two-tailed anal-
ysis, a one-tailed test identified a significant positive change for the ques-
tions asking about comfort (p = 0.033) and being able to explain
22q11DS (p = 0.0285), and a significant negative change for the question
asking about self-esteem (p = 0.046).

The mean differences between surveys 1 and 2 also possessed a direc-
tion of change, meaning they moved in either a positive or negative direc-
tion on the Likert scale (n = 14). Response to each forward-coded Likert
question had a positive mean difference, meaning most individuals agreed
more strongly with the statements after viewing 22q and Me (Fig. 2).



Table 3
Likert questions asked in surveys 1 and 2 addressing barriers to communication, including responses to survey 1.

Coding Question Mean Median [IQR]

Forward I am comfortable talking to my child about 22q11DS. 7.9 9 [7, 10]
I feel prepared to talk to my child about 22q11DS. 7.4 8 [5.25, 9]
I know how to explain 22q11DS to my child. 7.1 7 [5.25, 9]
I think it would be valuable to have resources to help guide me in discussing the diagnosis with my child. 8.2 8.5 [8, 10]

Reverse I struggle knowing what words to use when describing 22q11DS to my child. 4.5 5 [2, 7]
I worry that knowing about 22q11DS will make my child feel different. 5.8 5 [2.25, 9.75]
I struggle knowing how much information to provide when talking about 22q11DS with my child. 5.9 6 [3, 9]
I worry that knowing about 22q11DS will affect my child’s self-esteem. 6.5 8 [4.25, 9]
I worry that my child will use 22q11DS as an excuse for not attempting to overcome challenges. 5.5 6 [3.5, 7]
I struggled with deciding at what age I should discuss the diagnosis of 22q11DS with my child. 4.3 3.5 [0, 8.75]

Notes: Possible responses ranged from 0 (strongly disagree) to 10 (strongly agree). The table specifies if the question was forward- or reverse-coded, and includes the mean
and median responses for each question from survey 1 (n = 20). IQR (interquartile range) represents the responses between 25th and 75th percentiles, i.e. the middle 50%
(n = 20).

1.36

1.14

1.36

0 0.5 1 1.5 2

I am comfortable talking to my child
about 22q11DS.

I feel prepared to talk to my child
about 22q11DS.

I know how to explain 22q11DS to my
child.

Difference in Likert Mean

Fig. 2.Difference inmeans of Likert responses between surveys 1 and 2 for forward-
coded questions. After viewing 22q and Me, participants tended to more strongly
agree with these questions (n = 14).
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Responses to most reverse-coded questions yielded a negative mean score,
meaning individuals more strongly disagreed with the reverse-coded ques-
tions after viewing 22q andMe. The only question response that did not fol-
low this pattern addressed parents’ worry about 22q11DS making their
child feel different, which had a positive mean score (Fig. 3).
-1.14

0.21

-1.43

-0.07

-0.71

-2 -1.5 -1 -0.5 0 0.5

I worry that knowing about 22q11DS will
affect my child's self-esteem.

I worry that knowing about 22q11DS will
make my child feel different.

I struggle knowing how much informa�on to
provide when talking about 22q11DS with

my child.

I worry that my child will use 22q11DS as an
excuse for not a�emp�ng to overcome

challenges.

I struggle knowing what words to use when
describing 22q11DS to my child.

Difference in Likert Mean

Fig. 3.Difference in means of Likert responses between surveys 1 and 2 for reverse-
coded questions. After viewing 22q and Me, participants tended to more strongly
disagree with almost every question, but more strongly agreed with worrying that
their child will feel different (n = 14).

5

3.3. Trends in responses

Spearman’s correlation was used to determine if there was a relation-
ship between Likert responses and participant characteristics (n=20). Sev-
eral relationships were identified between age at disclosure and responses
to the Likert questions (Table 4), including a positive correlation between
age at disclosure and concerns about self-esteem (ρ = 0.533, p = 0.028).

Post-hoc analysis assessed changes between surveys for individuals who
indicated higher confidence on their responses to the questions on survey 1
(n= 14); that is, those who indicated 9 or 10 on forward-coded responses,
and 0 or 1 on reverse-coded responses. To assess whether there was a de-
crease in confidence after viewing the SCFT, survey 1 and 2 score differ-
ences were assessed using Two Sample T-Test (non-parametric
equivalent: independent sample median test), and directionality of the
score differences was assessed. Significant results were identified for indi-
viduals who indicated high confidence on survey 1 to the question asking
about comfort level (n = 7/14) and being able to explain 22q11DS (n =
5/14) (Fig. 4). For example, those who indicated high confidence on
being able to explain 22q11DS to their children on survey 1 had a lower
mean change than those with lower confidence (mean change = -0.80
and 2.56, respectively, p = 0.007), and the mean change was in the oppo-
site direction. That is, those who felt like they were better able to explain
22q11DS to their child prior to viewing 22q and Me had a negative mean
change, while thosewho initially indicated lower confidence had a positive
mean change.
3.4. Feedback

To assess participants’ opinions regarding the SCFT, the responses were
compared to neutral. For Likert responses, 5was considered neutral. For the
question that asked about the amount of information provided in the SCFT,
1 was used as neutral, since the two responses were “too little” and “too
Table 4
Correlations identified between age at disclosure and responses to the Likert
questions.

Likert question Statistic

Positive
correlation

I worry that my child will use 22q11DS as an excuse
for not attempting to overcome challenges.

ρ = 0.540,
p = 0.025

I worry that knowing about 22q11DS will affect my
child’s self-esteem.

ρ = 0.533,
p = 0.028

I struggle knowing how much information to provide
when talking about 22q11DS with my child.

ρ = 0.550,
p = 0.022

I worry that knowing about 22q11DS will make my
child feel different.

ρ = 0.581,
p = 0.014

Negative
correlation

I know how to explain 22q11DS to my child. ρ = −0.509,
p = 0.037

I am comfortable talking to my child about 22q11DS.a ρ = −0.609,
p = 0.036

Notes: aThis correlation was identified for survey 2. The remainder are for survey 1.
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Fig. 4.Comparingmean difference between surveys 1 and 2 for individualswho indicated high confidence on survey 1 to individuals who indicated low confidence on survey
1. TheAble to Explain and Comfortable groups refer to individuals who indicated high initial confidence on the questions, “I know how to explain 22q11DS tomy child” and “I
am comfortable talking to my child about 22q11DS” respectively, and the bars show the mean difference for the responses to the questions on the left. Each high and low
confidence comparison is statistically significant (n = 14).
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much”. A One Sample T-Test was used to assess normally distributed vari-
ables, while non-normally distributed variables were assessed using a One
Sample Wilcoxon-Signed Rank Test. The majority of responses were signif-
icantly different from neutral in the positive direction, including questions
about the SCFT being easy to follow (median difference from neutral = 5,
p = 0.01) and addressing concerns (mean difference from neutral = 1.71,
p = 0.031) (Fig. 5). In terms of the amount of information provided in the
SCFT, while responses were significantly different from neutral (median
difference = 0, two-tail p = 0.046) as the median difference calculated
was “0”, skewness was evaluated (–1.035) and confirmed that responses
had a negative skew.

Review of the feedback from the free-text questions demonstrated over-
whelmingly positive comments about 22q andMe. Table 5 provides examples
of both supportive and constructive feedback. Constructive feedback in-
cluded a suggestion to provide more information about the health problems
associatedwith 22q11DS. Parents also suggested changes to some of the tech-
nical aspects of the SCFT including the addition of a narrator, and an option to
return to the previous slide, rather than only proceeding forward.

4. Discussion and conclusion

4.1. Discussion

Our SCFT is a novel interactive educational tool that was developed to
be used by parents and their children to facilitate conversations regarding
disclosure of a diagnosis of 22q11DS as well as discussion following disclo-
sure.While there are resources available that provide parentswith informa-
tion about genetic conditions, to our knowledge, this tool is the first of its
kind to assist parents in having a conversation with their children about
their diagnosis.

Most of the individuals (19/20) who completed survey 1 reported dis-
closing some information regarding the diagnosis of 22q11DS to their
child, prior to viewing the SCFT. However, many acknowledged they had
struggled with different aspects of the communication process. After view-
ing the SCFT, participants felt they were more comfortable and prepared to
talk to their children about 22q11DS, and better equipped to explain the
condition. The SCFT also helped parents to find the language to use when
describing 22q11DS, and in determining howmuch information to provide.
Finally, after viewing 22q and Me, parents felt less worried about 22q11DS
6

affecting their children’s self-esteem and the possibility of the diagnosis
being used as an excuse for not to attempting to overcome challenges.
Due to the small sample size, the results were not statistically significant,
but suggest that 22q and Me successfully addressed barriers to discussion
and disclosure for the majority of participants.

One barrier that 22q and Me did not successfully address was parents’
worry about their children feeling different from their peers after hearing
about their diagnosis. Participants indicated they worried more about this
after viewing the SCFT. This could relate to the tool’s focus on differences
attributable to 22q11DS. This finding has been previously reported in the
literature, including one study that showed that children with epilepsy
avoid speaking about their condition to their parents because it is a
reminder they are different from their family and peers [26].

Therewere a number of correlations identifiedwith regard to the child’s
age at which parents disclosed the diagnosis of 22q11DS and concerns re-
garding specific barriers. As the age of disclosure increased, parents felt
more concerned that the diagnosis could make their child feel different, af-
fecting their self-esteem, and be used as an excuse for not attempting to
overcome challenges. Parents also struggledmore with howmuch informa-
tion to provide and felt less comfortable and confident that they could ex-
plain 22q11DS to their children. In this study, the correlation between
age of disclosure and barriers to disclosure could be due to parents’
concerns regarding disclosure. As a result, parents with more significant
concerns might have delayed speaking to their children about their diagno-
sis, resulting in an older age of disclosure for those children. Studies have
shown that earlier disclosure leads to children assimilating their condition
into their self-identity, and delayed disclosure can lead to feelings of family
conflicts and secrecy [5,6]. Therefore, providing parents with the tools to
facilitate conversations regarding a diagnosed condition in their children
would be of tremendous value.

The SCFT enabled participants to feelmore comfortable and prepared to
talk to their children about their diagnosis. However, this comfort and pre-
paredness was correlated with the degree of parental confidence prior to
viewing the SCFT. Participants who initially strongly agreed with feeling
comfortable talking to their children about 22q11DS felt less comfortable
and less prepared to talk to their children after viewing the SCFT. They
also indicated they were less able to explain 22q11DS to their child and
struggled more with knowing what words to use when describing the
condition.
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Fig. 5.Mean Likert response for questions regarding feedback for the SCFT. Asterisk (*) indicates mean is significantly different from neutral (i.e. 5), assessed via a two-tailed
test. Responses towhether the parentswill use 22q andMe as a future referencewere significantly different fromneutral onlywhenusing a one-tailed test. (n=14). Statistics:
aMedian difference from neutral = 5, p = 0.006. bMean difference from neutral= 3.43, p < 0.001. cMedian difference from neutral = 3.5, p = 0.006. dMedian difference
fromneutral=4, p=0.005. eMedian difference fromneutral=5, p=0.01. fMean difference fromneutral=3.13, p< 0.001. gMedian difference fromneutral= 3.50, p=
0.036). hMean difference from neutral = 3.42, p < 0.001. iMean difference from neutral = 1.71, p = 0.031.
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This phenomenon could be related to the Dunning-Kruger effect, which
states that as an individual’s skills increases, their confidence in their perfor-
mance decreases [27].While this study did not formally assess the knowledge
and communication skills of participants prior to and following viewing the
SCFT, it suggests that the parents may have acquired novel information
they had not considered previously about 22q11DS, resulting in a decrease
in confidence regarding their overall knowledge of this condition.

Parental feedback on 22q andMe overall was positive. Most participants
felt that the SCFT was helpful and addressed their concerns regarding
talking to their children about 22q11DS. Parents reported that the content
was age appropriate, easy to follow and that their children appeared to
enjoy the SCFT and were engaged while using it. Most participants indi-
cated that 22q and Me would have been helpful the first time they talked
to their children about 22q11DS and would recommend it to other parents
of children with 22q11DS. Many participants indicated they would use the
SCFT as a future reference; however, there was less agreement with this
statement than with the others. While many participants thought there
was an appropriate amount of information included, some thought that
the amount of information was too little. This is likely because the SCFT ad-
dressed the common features of 22q11DS, but not all of the concerns spe-
cific to their child. This may be why parents felt this tool would be more
useful for a first-time disclosure, rather than a future reference. While we
did focus on a single clinical feature of 22q11DS for each character for
the sake of simplicity, an updated version of the SCFT could include charac-
ters with multiple features which would be a better representation of the
7

real-life experience. Overall, parents evaluated 22q and Me positively
both as a tool and as a means of addressing their conversational concerns.

Limitations of this study include the small sample size, which limited
the analysis and potential for statistical significance. Additionally, our
SCFT was designed specifically for children between the ages of 9 to 12
years old and would need to be modified in order to be helpful to parents
of older or younger children. Finally, there was likely an ascertainment
bias as most of the participants had already initiated some discussion
with their children about their diagnosis. However, if the SCFTwas deemed
helpful by families with some experience, it may be even more valuable to
families with less experience.

4.2. Innovation

We have demonstrated the utility of a SCFT to facilitate communication
about complex genetic diagnoses between parents and their children. Our
SCFT, 22q andMewas shown to be effective in assisting parentswith discus-
sions about the diagnosis of 22q11DS with their children. The barriers to
communication in disclosing a diagnosis are not unique to families who
have a child with 22q11DS but exist for other genetic and non-genetic con-
ditions. The components of this innovative tool may be generalized to any
genetic syndrome, and include syndrome-specific information in a story
format that provides parents with appropriate language, using characters
that highlight the individuals’ strengths, and messaging that targets
condition-specific barriers.



Table 5
Examples of some of the feedback from participants provided in free-text questions.

Supportive Feedback Constructive Feedback

[The SCFT] provided a nice outline of the
major areas to discuss. (Participant 1)

[...] my son found it easy to identify with the
characters. (Participant 17)
While reading we were able to comment "oh,
that's me" or "Oh, that's you". (Participant 6)
She identified with one of the characters
(Amy) [...]. [and] In each section she found
something to point to herself. (Participant
12)
As a role model for parents, this too is perfect
as it shows how to structure the info and keep
it simple. The examples of other kids was a
great captivator of attention and was more
meaningful than me just saying "well, some
kids have this and some get that".
(Participant 6)
Thank you for this tool. We have wanted to
disclose the diagnosis and introduce the 22q
information to our child around this age, but
it has been a very scary and overwhelming
idea with lots of doubts about what to say
and how to say it. This tool really provided us
with a platform to start with and gave us
confidence for having the conversation. It has
allowed us to move forward where we would
have been stuck. (Participant 16)
Having the visual of the video and kid
friendly graphics was very helpful. We have
discussed this with our son before, but the
visual for the genetics section helped with his
comprehension. (Participant 19)

Our child is 12, so at the upper range of the
age this module was designed for. It was still
useful for her, but would have been even
more so when she was a little younger.
(Participant 7)
I found it to be more appropriate for younger
children. (Participant 21)
The focus of one deficit area for each child
made it seem a little more simplistic. These
kids have complicated diagnoses and
multiple diagnoses. While it would be
impossible to profile everything, a mention of
additional issues in some way might be
helpful. It did allow for me to initiate a
conversation about this though. (Participant
19)
More about hospitals, and blood work, and
traveling for appointments, for the age group
I think they can handle a little more of the
tough stuff. (Participant 9)
A wider range of 22q complications would be
helpful so that kids with other manifestations
do not feel left out or even odd within 22q.
My child keep waiting for his difficulties to be
talked about. (Participant 10)
Wonder if it was narrated if it would appeal
to kids more. My daughter hates reading so I
read to her so she could concentrate on the
content and not on decoding. (Participant 1)
It would have been nice to be able to go back
a slide if necessary. (Participant 16)
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4.3. Conclusion

The SCFTwas an effective tool for addressing barriers identified in the lit-
erature, and parents felt thiswas a valuable resource.Overall, 22q andMewas
successful in facilitating communication about 22q11DS between parents
and their children. 22q andMewill be edited based on the feedback provided
by the families and will shared more broadly with the 22q11DS community.
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